Morphological study of cell organelles during development. I - The nuclear sac and the endoplasmic reticulum on the rat nephron.
The maturation of the endoplasmic reticulum (ER) of rat kidney tubule cells was studied with an osmium impregnation technique. Thick sections (0.3-0.6 micron) of kidney tissue were made after a five-day impregnation with osmium tetroxide and examined by standard transmission electron microscopy at 80-100 kV. Studies were performed on rat foetuses from 18-21 days of gestation, on newborns, and on 2-20 day old animals. At the undifferentiated stage, only a small percentage of the tubule cells were impregnated; in these, the perinuclear sac was stained and a few nuclear pores were already seen. Rudimentary, but thick canalicular projections seemed to originate from the perinuclear sac and become more extensive with maturity. Flattened saccules appeared later and fenestrations were seen in proximal tubule cells only when they seemed to have reached their functional specialization. In some cells, only the Golgi apparatus was stained. In the distal tubule cells, there was also progressive formation of a network consisting first of canaliculi and later of saccules which were rarely fenestrated. The osmium impregnation technique appears to be useful as an index of the ER organization development.